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Microseismic data denoising method based on EMD mutual information
entropy and synchrosqueezing transform

QIN Xuan,CAI Jianchao, LIU Shaoyong,BIAN Aifei

(Hubei Subsurface Multi-scale Imaging Key Laboratory , Institute of Geophysics and Geomatics,China University of Geosci-
ences , Wuhan 430074 ,China)

Abstract: On the basis of the characteristics of randomness, non-stationarity, time-frequency coupling of microseismic data,and of
the problem of modal aliasing in empirical mode decomposition (EMD) , this paper proposes a microseismic data denoising method
based on EMD mutual information entropy and synchrosqueezing transform (SST).First, the microseismic signal is decomposed by
EMD to acquire the intrinsic mode function (IMF) sequencing from high to low frequency.Next, the mutual information entropy of
adjacent IMF components is calculated to identify the boundary between the high-frequency and the low-frequency part.Finally, the
effective signal of the high-frequency part is extracted by the SST and reconstructed with the low-frequency part to achieve an ef-
fective microseismic data denoising. We applied the method to synthetic data sets with different noise intensities and to field data,
and the results showed that this method can better remove the aliasing noise, extract the effective signal, and improve the SNR,
compared with denoising methods that directly discard the high-frequency components.
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